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Tow 2, N &, 1961 WYPHA CTPYKTYPRORA R UM i

10. II. Ewpoe, A. 4. Jeamec u B. ®. Mupouos

CPABHUTE bMOE 3y JERUE CIEKTPOB OMBAHAIHOHHOIO
PACCEABHNA AJUIAUECATIAROB, .TEPMAROB M -CTAHHAHUB

.

Mocaeopanil Lhssvyd ‘KOMOHHAIROHHOTO paccenHuf ANABNTCPREHOB
B ARARICTAHBEAE. [lokusaio, 4TO MLAHIbHAR rpynoa, PjHCOS I HHENHAH
K ATOMAM (e R Sn (X X xai u Si) obaagaer COROKY ROCTBIV XapaKvepr- -

CTUT@CKHE HACTOT, dprye NETEHCHBROCTD cOOTHOTCTRY N/BWEX sisHHE C poeToN
Halyjeo, Y10 OpR samwoeue

QECHR ANIWALERL (YD aD3pacTRET ALAHTHEHO.

B MOROKYZQ MOTWEPTRIMITD arosxa C Ha Si, Ge B Sp oOmAR XApAKTep Reake-

geHNA CAeAYpa COCToN? B pesKoR BOBpACTARHE HRTEHCHBHOCTH JEAXE,

CRABARNME ¢ KoneSanwand, B KOTOPHMX mpHHEMAeT yaacTre aTom M; qacToT e
xoaeGaumdj npr ¥roK noASMEIOTCE. HHTEHCRBHOCTE H OOJOMe
ENERE MISERARTCA MaAD. Y CTaHOBJIEHO,

atoma M u ceaes C = C 8 B-noaokenHu 0o OTHOMEHUI K HEMY, yCMAMBACTCR
npE JAMBAD Si na Ge u Sa. VI BTeECHBBOCTD NEHEN, COOTBETCTRYIEH KOlXe-

Gapmn pwolinoll CaRAM, UPH STOM BO3PACTALT ppROARINATENALHO B reoMeTpude-

cxollt TpOrpeccEN.

Pecaeposasue 33ammuoro BIMAHKA QTOMOB B MOJIEKYIe OTKpHBaET HOBHE
BO3MOKBOCTE AAA yraybaeans amaumi 0 NpEpONC YEMHZACKOH CBAIK. Hamn
paboTh B arok obnacym HOCBAMEHM PaCcCMOTPEREI TeX paMenennil, KoTOpHE
BH3HBACT B opragaseckol WoReKyie 3aMeBa qeTBEPTHIHOTO ATOME yriaepois
HA IeTepORTOR: xposeni, repuannil, 0JI0BO0. 10T pAR EHTEpeceH goToMy . 9TO
afech NPEPOAA HeWTPaRsnuro aroMs MaMEHAETCH OT TREHTHOTO HOMeTANIA —

yraepofa — “epes silosETH, OOBAPYIHBANIIHE NpOMEXYTORME CBOW-
cTBa, — Kpeawnk H repusunfi — K THOHIHOMY MeTally — OACRY.

_ BunoaneBuos Baus paRsy CPaBRNTEULEOC HayUeRRE XMMEWECKOrO DORESWERS B ClUEKT
pos nopobHO ROCTPOSREMX coeunenAll yraepola H KpeMHIA ({—5] nokassao, yro aTOM
Si crtocobes ABaHMORSRCYIOBATS C KparTHEME CRABAME. paciionoKeRAHME B A pnanxeen iR
¥ HeMy, ¥ 4TO 9T HBJIEHES L0 ¢BOMM CHEKTPAILERM H XHMEUECKEM TPOHBIICBELE aRasIOr4y
HO CONPHREHNK KpATHMX cwmaed. KpoMe TOI0, BTOM Si o6aanaer TaK HaswBaeknMR eBapbep:
Ry 18
N

HpMU» CBOMCTBAME: samevrurend R B MONICKY e ‘Si

,Tae R — aJIR®A, 4NN HTH

N
Ry Rg

apua, caabo BEEHNMOUEHCTSY 0T MeNIy eoGok, 9T0 TPUBOLKT K poRBIeHHIC B KodeGavy AL
ROM CHEeKTpe xapuwplm%cmx gacror, NpHCYMMX KayKOMy M3 paimxazos Ry i

Jlance uamu Gua0 noxasanc [6--9), wro aTH XKe CBORCTRA COXPRHANWTCA B EI8€ FCRAB 8 TCA
s CUCKTpAX repwanni- o GAOBOOPTAHKYECKAX COPAMHEHHIL.

R HACTORDIOMY BpeMens B 9TUM aCHEKTe B3YSCHH CReKTPH CHENYOTAX DPRA$ COCIH
menui:  (CHa)oM (10141, (CHy)sM — CH = Cllz (7], (CHg)sM — CHe - W CHa
6,81. B paborax {10-- 14} zompobuo WECHLOBANN kosebaTeblhie CNEKTPH TespaneTHRIA-
semensux C, Si, Ge, Su (¢ pACYETOM CHIAOBMX AOCTORNHMX K KojeGaTermsss acTOT).
a TaKKe HRYEMCHBROCTH AMUME, COOTBETCTBYIONLHX [1OTHOCHMMET PRITRMK RoArbamnam Cue
reuu [14]. F3 90X paboT MoNKHO 2KOMNTH, 9TO APK OOTBETCTBYIOMIEM IApe- 11t ot KSn
HPONCXONT TIOHMIKEHIO qBCTOT OCTOBA (C yMCHBIICHHEM [OCTORHHBX B3anMuAERCTBAR MeW
ny ceAaAMu M — C), a raxmigncnmmne AHTEHCH BHOCTH JTHRNH KOMOHHAIUMOHHOTO PRCCes-
H¥51, COOTBETCTHYIOUIHX KON sARAM, B KOTOPHX B rolf HAR MHOM Mepe UpHERMACT yeacTRe
nenTpaibHuE 270M M. B cuexrpax KOMGHHAIHOHHOTO acceanns (KP) BUHBANPORIBOLHMX
M (7} npm mepexope OT € K 5n HApAAY & YRABAHEHME zz&maun 6o obHapYeny nocTe-
NeAROe yMeHbIISHRE ARTERCHBEOCTE JHHEA. coorBercTaywuled Xonebanno ABoMuol CBAIR
C = C. B mporasonoioKBucTs pTOMY, B CIEKTpax KP saimanpoH3BOIuK L M (8] mabaio-
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KOMBHHAIIHOHHOE PACCEAHHE AJUIHJICHJIAHOB, TEPMAHOB H -CTHAHAHOB 263

4aJ1CH POCT MHTEHCHBHOCTH COOTBETCTBYWIMCH JHHWH UPHMEPHO B OTHOWeHAH 1 : 2 : 4 : 8
npu gepexofe C — Si —+ Ge — Sn.

B uacrosmeit paGote Mu noapo6no naysman coexrpw KP annmanpomnaroa-
HHX 37ieMenToB [V rpynnw nepuopgugeckoit cucremu. C aToll Ieabio Hamn
Omau nonygenn cnextTpw KP ciaepyommx coenmuennmil, CHHTe3 KOTODHX onu-
can pamee [15]:

I (CHg)sC — CHy — CH = CHy *
1. (CHy)s Ge — CHq — CH = CHy
11, {CHy)yGe (CHy — CH = CHy)g
IV, CHyGe (CHy — CH = CHy)s

V. (CHyaSn — CHy — CH = CHy

WcnonsayeMue ajia CpaBHEHMA AAHHHE O YACTOTAX M HHTEHCHBHOCTAX JAMHHI

8 cuexrpaXx KP (CHs)y Si—CHy— CH = CH,;, (CHg)Si(CHy — CH = CH;), wu
CHpdut.Hy— CH == CHj)s B3aTH H3 [5].

| ¢ wexTpu GWAN monydenn Ha mpubope UCII-51 co cpenmelt kaMepoit, ITonowenue wa-
i CTi- #AMEPENO DyTeM CPABHEHMA CO CHEKTPOM jKeledHOM AyrM Ha Kowmmapatope 1I13A-2.
i Wwr ucwBHOCTL B MAaKCHMyMe JIHENHM TpoMepeHa MeTofioM ororpaduveckoi doToMerpmu
: (mwmpooToMeTpn MD-2 1 MD-4) no MeTonmxe [16] n BHpaskera B MIKIAOreKCaHOBOH mKane
(We ' ~w¢HBHOCTL B MAKCHMYMe JIWHHM LHKJorekcana 802 cau~! npuuara 3a 250 e1.). BB ka-
W we ITANOHA VA CDABHEHWA MH HCOOAL30BaAM ciexktp (CHj;)sSiCH3 — CH = CHy,,
“e ' WCMBHOCTb JHHHA KOTOPOTO B NMKIOTEKCRHOBOH INKajle HAJe)KHO YCTaHOBJeHA B [5].
b1 wepecueTa HHTCHCHBHOCTH HA dpanuoe 9HCI0 MONEKYJ B pacceHBakineM ofbeMe BCHOMb-
w-nanach opuyna /y, = IdoM,/d Mo, T8 I )y — HETEHCHBHOCTH B2 DABHOE WHCIO MOJAEKY
+ cerceHBameM. ofbeMe, [, — WHTEHCHBHOCTh, OPHBeNCHEAA K eamamne obvems; d, »
« yAeAbHEE BeC IMKIOTEKCAHA M BEMEeCTBA COOTBETCTBEREO; Mo u M ¢ — MONEeKYAAPHHA

.
o UMKAOTEKCAHA M PelleCTBd COOTBETCTBeHHO. Hamm OuaM DoiyueEW TaKkike JAAHHHE
TeNeHR JeNONAPH3ANNA p AaHGonee NATeHCHBANY AnaRE KP **. C aroil measio na cocyn
/#CCEHBAIOMNM BeIeCTBOM HANEBAJCA IRAREAD H3 COOTPETCTBEHHO OPHMEHTMPOBaHHOM
~19ponprofl rrenxH. IlockoabKy waMy He 6WA cobmoem pax yciosmf, HeoSX0IHMEX
- 1% OPENR3ROHHOrO H3MEPeRHH p (HAUpHMep, CTPOTAA DAPANAENLHOCTb BO3GYMIAWMHX
vuel), HAIMH JaHHWE O CTeNeHH [IeNONAPHAANRA HOCAT HOJYKONMUECTBeHRHH XapakTep.

Cnertpu KP (Av B cex™)

|

|

‘ epBas LEpa B cKOGKAX — WHTeHCHBHOCTH B MAKCHMYMe JMRHH B IBKJICTeKcaHuBOM

K P

[ + 41€¢, OTHECEeHHAA K eINHATIE 06‘5(‘.3', BTOpasg — CTeneHbL AEeNnONAPNBALHN. nﬂﬂ Kam10ro

s« TBE NPHBOJRTCA KO HIIHERT QJA nepecyYeTa WHTEHCHBHOCTH Ha paBHOE WHCNL MO-
-t B paCcCeRBaILEeM eMe

f doMl

| k= Ma,

(CHa)sC — CHjy — CH == CHy
“)), 233 (8), 318 (25), 340 (30), 377 (10), 460 (10), 619 (40), 755 (70), 878 (20),
911 (3), 920 (22), 953 (5), 994 (5), 1024 (10), 1098 (15), 1139 (20), 1191 (30),
), 1288'(50), 1410 (25), 1440 (35), 1640 (90).

0,7787 . 98
k= m =1,33

ii (CHy)sGe — CHg — CH = CH;,
15 vaa, an), 198 (150, am), 263 (30; 0,87), 400 (40; 0,30), 526 (160; 0,20), 572 (30 0,18),
G teeon 1,0), 688 (25; 0,44), 759 (15), 806 (5), 890 (25), 930 (4, am), 990 (4, an),
1. 260:0,62), 1195 (105 0,82), 1243 (25; 0,48), 1300 (70; 0,30), 1398 (25; 0,62), 1420 (15),
16 4 0,26), 2909 (320, 0,22), 2935 (20), 2973 (125; 0,89), 2994 (75; 0,28). 3080 (25;
0,80
0,7787 - 159
B4 0,9052 = 148
IT1. (CH»)2Ge(CHy — CH = CHy)a
184 (200), 195 (200), 254 (10), 272 (8), 374 (40; 0,45), 401 (60; 0,37), 521 (140: 0,25),
537 (80; 0,73), 585 (145; 0,39), 605 (80; 0,76), 690 (35; 0,81), 8Y2 (60), 935 (10, am),
7;‘Cnexrp atoro Bemectsa ony6aukosaw B [16] mo mammmm [17]. Hurescisuocrn,
"o1y9eHHNe HAMA, HOCKONBKO OTAHYAlTCHA OT HpHBeleHHnX B [16].
¢* qaa (CHa)sC — CHy-- CH= CH; MW BOCNONL30BATHCE RAHHEMH O CTCHEHR
1wNOJAAPA3ATAK, TOTydeHHuMy B [17).
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584 10. 1. ETOPCB, J. A, JIEATEC H B. ®. MHPOHOB

991 (10, an), 1145 (290; 0,50), 1198 (25), 1246 (30), 1301 (125; 0,45). 1400 (50, t5.  (25),

6629 (430; 0,20), 2907 '(240; 0,17), 2930 (30), 2973 (90, ), 2995 (140; 0.2R). "~ (40:
,70).
0.7787 - 185
k=g 10337 =186

1V. CH3Ge(CHy — CH = czi s
177 (60), 292 (50), 381 (40), 402 85; 0,45), 512 (165; 0,15), 539 (70; 0.75). H96 (95
688 (90; 0,73), 704 (80), 892 (27), 932 (30, am), 990 (25, am), 1145 (350, 1w 0,50).
(35: 0,60), 1239 (45), 1301 (190; 0,30), 1398 (80; 0.50), 1426 (27), 162% .540; @
2907 (200; 0,20), 2938 (95), 2976 (35), 2995 (230; 0,25). 3080 (50; 0,67)

0,7787 - 211
= 810222 T

V. (CHg)3SnCHs — CH == CH,4

1,01

182 (320), 230 (45), 335 (5), 396 (70 0,40), 482 (37> 0,27), 510 (1060; © 12 (720,
0,872’ 671 (25), 882 m 930 (8, an), 991 (8, am), 1095 (640, 0,49), 1145 = @ (420,
48), 1208 (130; 0 1335(10) 1375(5) 1398 (60; 0,6), 1420 (5), 167 0,30),

1 (’iO) 2942 (320 628) 2988 (140), 3082 (30; 0,86).

0,7787 . 205
ke wrrzme - !

Kax ycranonaeno » [5,18], nas ansunbuoit rpynumn, csg3annon MOM
S1, xapaxrepmu wacroTu: 410, 930, 990, 1155, 1300, 1495, 163 caim
3080 £t .

Cornacwo Tabn, 1, ar8 agrun KP npu samere Si na Apyrue anew. v
rpytmu sexyr cea mo-pasmomy. Oxmm (930, 990, 1300, 1398 m N D)
upu Hepexone ot C K Sn He MEHAIOT CBOETO HOJIOMEHHA, A HHTEHCHH -~ X

TabGan:

Xapaxmepucmuseckue «acmomv @A UALHOL 2pynnsi & coedUHEHURT v
(CHew M — CH; — CH = CH; (B ca 1)*

M Ve =¢C ; [
C 1640 (120); 0,2) 460 (16; 0,5) 429 (1
Si 1630 (210; 0,2) 410 (35; 0,4 930 (4
Ge 1630 (370; 0,25) 400(60; 0.%) 1 430k
Sn 1625 (1020; 0,3) 396 (105, 0,4y 1 93041
|

M P_CH = CH, 3m— cH, } 3.
[ 991 (5, an) F2R8 (B
Si 990 (5, xm) 1155 (110; 0,4 ; 1300 (1(n
Ge 990 (6, am) 1145 (390; 0,01 | 1300 (1w
Sa 990 (8, nu) 1095 (960; 0,51 | 1298 (2>

N v, (llllMM. B PpyHe V- LAY A
M e, el [ ML
C 1410 (35; 0,56) 2000 (70; 0,2) | IR (3D -
Si 1395 (30; 0,6) 3000 (110: 0,2) ) TR (35:
Ge 1398 (85; 0,6) 2994 (110; 0,25) | R0 (35 -
Sn 1398 (90, 0,6) 2988 (210)%* |z (ah )

* Ileppan Ondpa B CHOOKYX — HHTEHCHBRAOCTb .IMHHM B MAKCHMYMe, Hepecws
PaBHOe WHCIO MONIEKYT B PACCEMBAIOMEN O00beMe; BTOPAH — CTELEHb AeHUIADH3ALM«
** Hanomenue IBYX JHHHHR.

«wo.an B3
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KOMSHHALHOHHOE PACCEHRHE ANRHACHIAHOB, -TEPMAHOB H -CTAHHAHOB & 585

Mopneune pacter. [loaToyy MAKHO yTRepHAATS, UTO 9TH IHHUE CBAJAHH C Ta-

KoReCAHMAME Kowpypok rpymom — CH = CHs, nocrarowso ygamen-
ol o M, Ba X0TOPMX npHpoa aToMa M ckaaubaoTCH Mao. Onnako vacrora
CRESSCTPNYROrO BAJONTHGIQ Ko1e6auna CH rpynnm CH,=, pasnax npnGinau-
Teagao 3000 cu~! u cuektpax (CHy),C — CHy—CH=CHs n (CH,), SiCH2—
~ CH = CH», neomMgaRBO momikaercs ¥ (CHg)sGe CHs — CH = CHa
n 299 cw!, a B copkrpe (CHg)sSnCH2 — CH = CH, COOTBETCTBYIO-
Ined JIHHMA, BePOATHO, CAHBAGTCA C JHMHHEIH, COOTBeTCTBYIOMEH aHTHCHMMET-
posoMy BadeHTHOMY NomeGammo CH rpyn-

wa CH, (2988 ca-Y). New! _

HO HHTEPECHO, YTO JMHHHA, COOT- .
WECTRYSMIAH BATORTHOMY KoldeGanHW® ABoi- 250 ¢ e
wolt caman C = C, nouTn me Menser csoero \-:\
“SIOMBEMA DD 3aMeHe UPHTDAABHoro aro- /200 } J

WA, B0 BUTCHCHBHOCTh 09 B MAKCHMYMO, KaK 2
$MJo caasalo BMEe, BORPACTACT B OTHOMIE- nso b —

wAR ~pubinsurennuyed : 2 : 4 : 8. Uamepus

AHPRPAILHYI0 UEPOHCURHOCTS® 820 IHuEE, oo b \
MM Mg YYINIH FPEHIANHAABRO TO HWe peayiib- x/
TaTw {8 mepecyeTe HA PABHOE THCIAO MOJIeKya
B pwceRBaOMEM 06HOMR): . ’ .

(;H.).ccg, —CH = CHs — 350; o R
t'Hg)ySi CHs —CH = CH, — 620; .
‘,‘:{’)}s&cclih ~oCH =G _ t170; s obaumonmoro, xote
. Hy)¢Sn 3 — == 3 — ef. N —
‘frciopa BRaMo,  wre  moaymmpmma | M — CHi— CH =CH,,

& JRENE 1npA nepexome C — Sn mow- PR CsH,,
« We HIMOeHAeTCA. /

Juums, mMewmas wacrory 1155) ca? 3— >u — CH,
- +#ekrpe (CHy),SiCHs— CH = CHs, HOpH
»MeE® Si ma Ge m Sp smawmTenpHO
"HEMMOTCA TIO WACTOT® M Pe3Ko BO3pac-
TAST WO HHTONCHBHOCTN; WPH OTOM 38METHO yBeIMINBAGYCA HOJy MU PH-
na 3Tolt TAHEH; OATOMY HHTEHCHBHOCTD B MAKCHMYMe yiKe He MO)KeT ABHTHOA
npaswALEol ee xapantepmormrok. Harerpannnas HHTCHCHBHOCTh aTOM JHHEN
OKABaiack paBHA (B DepecYeTe ua paBHOE 9HCIIO MOJIEKYJ B paccem-
Bammwu oGzeme) B cmektpe (CH,),Si CHy — CH = CHas — 440 ed.,
(CHGeCH1 CH = CHe—-2400 1., (CH,)sSnCH3s—CH =CH1—9000 ex. Kak o1-
uowanock panes {3, 6, 10}, gra xunus mprcyrersoRana B CIeKTPAX TOABKO YOX
rpommnioprannueckux coemmpenui, rae arom Si pacno/ioxen B f-noxosxenmns
¥ wpaTiod CEASK WM APOMATHYECKOMY KOABIY. OTmecemue Toi JAUANM, JaB-
| mas papee {6, 18), 6mao ommbounnm. Mu cunraeM, aro 6ojiee NPABHALHO
i OFNeCTH 60 X HodopMAIMOEHOMY KoJeGammio yraa M — C — H B ananasgoit
E TpyNBe. 70T BMBOX CTOXYST M3 CONOCTABJICHAA IONOMOHNR WACTOT JA@HHOTO
| HoneSamus w Hoxebamnk yraa M — C — H s rpyunax CH, x C,H,, ceazan-
|
!
l

HUX ¢ M (pucynox). Cxoxmui XApaKTep H3MeHEHMA YACTOT 2THX KojeGammil
PR 3AMeH® NeNTDAILROrG avoMa M ykasmpaer na mx pogcTsonHO® OPORCXOMK-
houme. ro xacaeTcs wAeTOT KoNeGamHE MOTHIBHMX FPymm, TO XapAKTep MX
H3MOHOHNA TOT W, WI6 H y TOTPAMOTHANPOM3BOAHHY.

| Moxexyan yuna (CHy)yM — CHs — CH = CH: wmowmo npn6ankenno
PaccMaTpusars KoK UPHEAXNemampe K Toweunod rpymme cummerpna Cyy.
B ranoit cucremo mmooves ABa maNenTHLX CAMMOTDRYHMX KoJe6amEs OCTOBA
THOA A,, W O7INO ABAMAM BHPOKAeHHO® THHA E. .

| B 7a6a. 2 mprsegeny vacrory, MHTeHCHBNOCTH, IEPECYHTANHLEE HA PABHOO

| THCXO MOJIEKYX B PacoeNsamen 06meMe (Kak B MAKCEMYM®, TAK N NHTOIPajib-

| * Muterpanbnan wHTeNgymROCYs Gmia HaMepeHa Ha npuGope UCII-51 ¢ npacraskok

®II1-1 no meronnxe (16| x BHDAOHA B IWKIOTeKCAHOBOR WIK4/e (MHTerpanLUas MATeH-
CHBHOCTL JMHMH 802 cu™} quKAOreKcana npEEATa 38 500 ex.).
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586 10. N. ETOPOB, J. A. JIEATEC H B. ®. MHPOHOB

#Ne, NOCKOALKY AMHUA 3aMETHO MEHAIT NONYIMHPHEY), A TaKke CTenewn je-

NONAPHSAMAR JHHME, COOTBETCTBYIMEX BANEHTHHM NojJeGamMAM OocTOBa MC-

€neloPANHHX MoJieKya. O6pamaeT na ce6n BARMAHNS Y0T PAKT, HTO HHTENCHB.

HocTh JnBME A1’ mpn mepexoxe Si->Sn BospacTaer Menienmee, ves y nnEni

Ay’ n E. 310, Ho-BHARMOMY, CBR3AHO C TeM, uto xoaelamun tanma A"’ = E

BPORCXONAT C NPEHMYMIECTBeHHHM M3MEHOHHEM RODDAMHAT M — Ciuers B
CH,

/ .
cucreme —M —CHs | a xoaeGanne THoa A1’ — C HPeBMYMECTBONHMM Nt~
CH,

genneM koopanEaTh M — Cyzpn B— M —CHs —CH = CHi. B noassy »roro

rOBOPHT KaK pacuer aacToT ocrona MosieKy (CH,)y Si —CHa — CH = CHelbl,
TaK N H3MeHCHHe HHTEeTpPAJbHOH MATEHCHBHOCTH JNNMHMHM, CoOTBeTcTeywamef
Koste6anuI0 ocToBa THna A1’, mpE mepexome Si—»Sn, KoTopoe NMesT Wnr We
XapaKTep, 9To M JMHHA, COOTBETCTBYOMAnA KoneGaminw gsokuol conan (. = C.
910 nochennHee oGCTOATEABCTBO MOMKET B KAKOU-TO 8PS CBN/IETORALCTROBATL O
B3aAMOeIiCTBHM 2MeKTPoHHKX 061aKkoB cBadel M — Cypuna 8 C =C (cp. 3d-
dexT compsKeHns KpaTHHX caaded).

Tab vnn 2

Yacmonisi U UMMEKCUSHOCTU SAAEHMHLIE KOACGRKUU 0CMO6A MOACKY
(CH)sM = CHy — CH = CHj (rae M = Si, Ge, Sn)*

| Yaororud B cu!

Tuu Koaeda-
nuA 81 Ge fAn
A'l 556 (220,610; 0,18) 526 (240,1050; 0,20) 482 (560, wasx )
A;’ 630 (100,370; 0,15) 572 (450,1320: 0,18) 510 (1600 . %72 . 17)
E 699 (45,275, 0,90) 600 (240,1250; 1,0) 532 (1080.7.4» 1.87)
* liepmad nuPpa B CKOOKAX — b B yME JIENNMN; STOPAR — WR-Y: fo TmaN WE

CEBROCTh; TPETBR — CTelleHb RENOJIADHBANNE .

Boo6me rosops, np nepexofe C — Sn H ciefloBANI0 OXKHAATS ) Shuu WANA
UHTeHCHBHOCTH JHHHH, COOTBETCTBYOIMX KONGCARUAM, B KOTOPM: wpmuanMadT
yuacTHe NeRTpalbHME aToM M, TaKk KAk NOBHMEKNE MOTAIANWMAWL csolicTs
IeHTPAABHOTO ATOMA CBA3ARO C GoNbmell HOABHKHOCTHIO 6r0 SEMEsu@l DUOXY-
posoB. Taxxe He BHILBAGT Y/AMBJICHHA H MaA0¢ HIMOHCHN® RUTRECHBHOCYS
MMBHH, COOTBETCTBYIOMHMX KOJeGamuAM CBA3ER K yIIoH, yAsSrsMMX 0¥ )
Onnako GaKTh, HEOKHJAHHOIO YBEeJXHYCHHA MHTOMCEUBHOCTE AMnNM, COOPISY
cTBylome KoJleGaHAM ABONHOH CBA3M, B CHEKTPAX AMAMIIMSME COCARSENl
A yMEHbIGHRNA MHTEHCHBHOCTH 9TOH e IMHHM B CHOKTPAX BUNUABELE . weuls-
aennit npu nepexone C — Sn HeAb3A 0OBACHUTS TOXLKO RCXOAN U3 yURIeEy-
HUA moaApuayeMocTit M; 9TH GaKTH TpeOYIoT DPRBASROHNA ACHONBE #v +bmdX
ruoTes. Takoil THOOTe30H ABAASTCA YHOMAHYTDE BMile HpefcTamaegsms 06
0co0OM B3ANMOJeHCTBHE 3JIeKTPOHHOM 000/N09YKH ATOMA M (M = M. :«, Sn)
C KPATHOM CBA3b0, BH/BUHYTO® HAMH HDH H3yWhiis KPeMHHEOPreswweKAX
coenmuenuit. Ecam atom M pacmoaomen s f-moddaesmN X KpaThed -amam, TO
9TO B3aMMojeficTeHe, KAK CKa3AHO BHIe, HO CBOHM hpoxmounns ANl HIHO
CONPAKOHNI0 KPaTHHX cBadell. [1pu samene Si Ea Ge u Sn 970 ssaummedcTsie,
OUeBMHO, YCARHBARTCH, YTO CAOAYyeT, HAUPHMEDP, 43 PRCCMOTPONRS «HBOMIORNA
@HTeHCHBHOCTeH JHMHHHE, COOTBeTCTBYIOMMX KoXo6sunaM asollwed cBA3n B
cnexrpax axanaos n BRAEAAOB [ (C = Claasun: 1(C = C)ymuns, KOTOPLE 115 Si
paeno 4,2, nna Ge — 11,2, pua Sn — 37,9.
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“'MBHHAUHOHHOK PACCEAHHME AJUTHIICHJIAHOB, FEPMAHOB H -CTHAHAHOB 587
} —_—

Bea pacuera dopy voxeSanns MOJIEKYy TpyAHO chenaTs onpefieTeHARe
UPERALONOKOHNA O NEHYHHAX 3Toro ABJEHHA, HO HECOMHEHHO, YTO HeMalyio
pOlb UTDAET HANHTHE y aTomoB Si, Ge, Sn (B oramame or C) BakanTumx
4-opbur, KOTOpHE, Op WHEHUI0 pafa aBTopos [20—22), MOTYT Rake HPHHH-
MATh YNACTHe B 00pPA3GBaHHH XHMIYeCKo i CBA3H.

Nan noxreepperins «6apoepuoros XapaKTepa NeHTPANLHOrO aToma §
SHTPRADIENI 0TCIONA AAARTABHEX CBOMCTS cnextpa KP namm Grn HONy9eHsl
CHeXTPH (CH,):Ge(CH: — CH = CHs)s u CHyGe(CHe — CH = CHs),. Oxka-
e30cb, NTO HACTOTH, XApaKTepune mia rpymuu — CH: — CH = CH, y
v UPH TOM He BaMEHMJIR cBoero T10JI0’KEHUA, 8 HHTEHCHBHOCTD 3THX JHHH K
' "o IHIRAACK NPAMPDHO RIBOS H BTpoe COOTBETCTBOHHO, TAK e, KAK 9TO MMe-

MECTO 1A adNmICKAANpB. D10 WILTIOCTPEpYyeTcA Tala. 3, B KoTopoi npn-
“-1CHM BNTOBCRRHOCTY AHERME (B nepecuere Ha PABHOE YHCJIO MOJEKY] B pac-
*WBamMmeM 06WeMe), NeJeRHMe Ha WircTo ALTHILHHX TPYnn B MoXexyile.

#H nmencuenoemu, ApuTOdRWuUe s na 0dny BATUAVKYIO  2pynny ¢ cnexmpax
(CH;)A Ge (CH, —CH == CHy),_, (n=3, 2, 1)

RxTencusnoors junun, ACICHHAA Ha YUCIO ANAMABHWX FPYND B MojieKyITe
Hacey .« -

!
’ (CH,)y GoCH,CH = CH, (CH.); Ge (CH,CH = CH,), | CH,Ge (CH, - CH w CH),
Sl e 1 . .
* 15 20 23
') 100 105 120
tw | 35 42 50
e 370 355 345
(11 . 110 115 140
s 35 | 32 3

! #wNTPH ALIHATCPMANOB NAKT BOSMOKHOCTE OpoCieMTs Uepexon wacTor
0cTea (cM. Tabu. 4) upk HaMemennn CHMMETDHH MOJEKYJH 10 CXeMe:

Myl Ge (CHy)3 Ge — CHy — CH = CH,4 (CHs); Ge (CHy — CH == CHs)y
r, — - C,.

3v 2v
CHyGe (CHy — CH = CHy)y
Cap

Tabamga 4
’]ucmamu ocmoea .uemuntamtu.aeep.uanoe
]
“wweTpNA T4 ) C3q ' Cop ‘, C3p
wre | | e "
“rAMHe- 4),GeCH,— CH,),Ge (CH, — CH,)Ge (CH, —
P ‘ (CH,)Ge (—HU)H E=LCH. ((—t‘}iieéﬂ.), “—lgﬁ ;((‘.H.).
i — —_—
| Hacrorw, 4, 558 (m)— A4, 526 (0,20) - Ay 521 (0,25) — 4, 512 (0,15)
| a1 By 537(0,73) - E,539 (0,76)

v
AST2018) = 4,550,359 L 4,596 (0,38)
i
F1505 (ams £ 600 (1.0) B, 605 (0,76)

Taknm o6pason, PaccMOTpenne iMelomuxca B ARTepaType, a TAKMKe mOJy-
JeHAMX HAMH CHeKTPGB KpeMuuii-, repmannk- u ONOBOOPraHAYECKHX COEqH~
HenMd, no3soiser crenath obmuit BHBOX, 3To mo Mépe 3aMEeHH IeHTPAJILHOro

1 R,

N/ B pany C—Si—~>Ge—Sn BaanmoneitcTaue aame-
atoMa M B Moaexyne M
7N\

R Ry
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358 jO. 1. EFOPCB. /. A. AEBIRC ¥ B. 9. MHPOHOR

cTateneii R mexpy coboit ocaabanercs, a RIARMOMRACTAME CASIOK REYTPR KaK-
more B ¢ 3nsKTpoumoi 060109KOK ROETPATRNOTO ATOHA YCMIAMRETCH.
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